To what extent does our visual-spatial attention change with age? In this regard, it has been previously reported that relative to young controls, seniors show delays in attention-related sensory facilitation. Given this finding, our study was designed to examine two key questions regarding age-related changes in the effect of spatial attention on sensory-evoked responses in visual cortex--are there visual field differences in the age-related impairments in sensory processing, and do these impairments co-occur with changes in the executive control signals associated with visual spatial orienting? Therefore, our study examined both attentional control and attentional facilitation in seniors (aged 66-74 years) and young adults (aged 18-25 years) using a canonical spatial orienting task. Participants responded to attended and unattended peripheral targets while we recorded event-related potentials (ERPs) to both targets and attention-directing spatial cues. We found that not only were sensory-evoked responses delayed in seniors specifically for unattended events in the left visual field as measured via latency shifts in the lateral occipital P1 elicited by visual targets, but seniors also showed amplitude reductions in the anterior directing attentional negativity (ADAN) component elicited by cues directing attention to the left visual field. At the same time, seniors also had significantly higher error rates for targets presented in the left vs. right visual field. Taken together, our data thus converge on the conclusion that age-related changes in visual spatial attention involve both sensory-level and executive attentional control processes, and that these effects appear to be strongly associated with the left visual field.
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Introduction
Age-related changes in visual-spatial attention have been well documented (e.g., Kok, 2000; Lincourt, Folk, & Hoyer, 1997) , with seniors showing marked deficits in the ability to modulate visual sensory processing in a top-down manner (Curran, Hills, Patterson, & Strauss, 2001 ). However, the extent of these deficits remains unclear. In particular, if seniors have sensory-related impairments in visual-spatial attention, are these problems at a purely sensory level in visual cortex, or might they co-occur with impairments in the volitional orienting of attention at an executive, control level? This possibility is not unfounded, as a general degradation of executive cognitive functioning is one of the hallmarks of the human aging process (e.g., Flicker, Ferris, & Reisberg, 1993; Gazzaley & D'Esposito, 2007; Koss et al., 1991; Nettelbeck & Rabbitt, 1992) and attentional control processes in prefrontal cortex are also known to decline with age (e.g., West & Schwarb, * Corresponding author at: Department of Psychology 2136 West Mall Vancouver, BC, V6T 1Z4 Canada. Tel.: +1 604 822 3120; fax: +1 604 822 3120.
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2006). Given these issues, we wanted to address two specific questions regarding age-related changes in visual-spatial attention. First, if seniors show impairments in the effect of visual spatial attention on sensory processing in visual cortex, are there visual field asymmetries in these impairments? The question arises because aging has been specifically associated with a greater rate of decline in cognitive functions localized in the right cerebral hemisphere relative to the left (e.g., Cherry, Adamson, Duclos, & Hellige, 2005; Lux, Marshall, & Thimm, 2008) . With respect to visual spatial attention, the neurocognitive processes associated with spatial orienting also show strong laterality effects, such as is manifest in the strong prevalence of left visual neglect following damage to the right cerebral hemisphere (e.g., Bublak, Redel, & Finke, 2006; Reuter-Lorenz, Kinsbourne, & Moscovitch, 1990) , and the ability of the right hemisphere to orient attention to both visual hemifields but the left hemisphere only to the right visual field (e.g., Mangun et al., 1994) . Nevertheless, previous studies examining differences in visual-spatial attention with age have collapsed data across visual field (e.g., Curran et al., 2001; Lorenzo-Lopez et al., 2002) , thus leaving open the question of whether there may be age-related visual asymmetries in visual-spatial orienting.
